In the Darondi valley and the Ankhu Khola region, south of the Ganesh Himal, central Nepal other lenticular horizons of the Ulleri Augen Gneiss have been mapped. They lie at different levels within the alteration of schists and greywackes of the Kuncha Formation (Pe^cher, 1978; Colchen et al., 1986) . Augen gneisses approaching the MCT are found in the same position and also belong to the upper Midland Group (Rai, 1998) ; Rai et al., 2017) in the ast of Kathmandu in the lower Sindhu Khola, the north of Kathmandu at Gairigaon along the Phalangu Khola, and the Syabrubensi village at the confluence of the Langtang Khola and the Bhotekoshi River. In some places, the succession represents an inverted lithostratigraphic sequence near to the MCT zone. The Lesser Himalayan rocks along with the gneiss unit in thr Syabrubesi area close to the MCT shows the effect of the poly-phase metamorphism (Rai et al., 2017) . The Ulleri Augen Gneiss crops out mainly on the northern limb of the Kuncha-Gorkha anticlinorium of the Midland Group (Pe^cher, 1978; Colchen et al., 1980 and 1986) and Likhu Khola anticline (Rai, 1998) in central Nepal. The Lesser Himalayan gneiss occurs at various stratigraphic levels and hence cannot be attributed to the volcano-sedimentary origin for all of them (Sto¨cklin, 1980) . Le Fort and Rai (1999) obtained an age of 1.74 Ga by dating Rb-Sr isotopes for the Ulleri Augen Gneiss of west Nepal. Parrish and Hodges (1996) , Celerier et al. (2009) , Kohn et al. (2010) , and Martin et al. (2011) found the Precambrian depositional age of the Kuncha Formation which was similar to the magmatic age of the Ulleri Augen Gneiss. This gneiss is dated as 1878 ± 11 Ma (Khon et al., 2010) .
It is granitic augen gneiss consisting of mineral assemblages of quartz, orthoclase, plagioclase, muscovite and biotite. The origin, characteristics and distribution of the gneiss in the Lesser Himalaya has significant role in interpreting tectonic, structural and geomorphological setting of the Himalaya. However, different names have been given in different locality.
The study area lies in the political junction of Dhading, Rasuwa and Nuwakot districts of central Nepal, i.e. from Syaprubesi in the east to the Chhyamthali area in the west. The study area covers nearly 300 sq. km of topo-sheet No. 2885 13. The area is located in between latitudes 280000 to 280700 and longitudes 850000 to 851500 (Fig. 1) .
The major objectives of this research is to assess the relationship of the Ulleri Augen Gneiss with the host rocks (i.e. concordant and discordant) along with the study of stratigraphy and tectonic setting of the Ulleri Augen Gneiss. Finally, an attempt was made to correlate the Ulleri Augen Gneiss distributed at its adjacent area in the Lesser Himalaya, central Nepal. There are many geological researches on the augen gneiss succession in central Nepal in the past; however, the present study has focused on the characteristics, tectonic setting and field relation of the augen gneiss with country rocks.
METHODOLOGY
Reviewing of topographical maps, geological maps, aerial photographs, various articles and journals were made in desk to conduct field work, data collection, sampling, delineating different formations. Mapping the Ulleri Augen Gneiss at 1:25,000 scale was made in different parts of the study area to assess the lithological succession and establish the stratigraphy and tectonics to establish the relationships of the gneiss with the host rocks in terms of deformation and metamorphism. Likewise, the relationship (concordant/discordant) between the host rock and intrusion of granitic gneissic bodies, impact and other mineralogical association was noted. Laboratory works were done to accesses the composition and texture of deformation features by under a polarizing microscope.
GEOLOGICAL SETTING
The study area extending from Syaprubesi in the east to the Chhyamthali area in the west belongs to the Kuncha Formation, the oldest unit of the Nawakot Group (Stöcklin, 1980) (Fig. 2) . The Ulleri Augen Gneiss is another major lithological unit exposed within the succession of the Kuncha Formation. The study area is tectonically active showing the small to large scale thrust and shear zones exhibiting the relationships between evolution of the gneiss and its host rocks. Local scale anticline (Kintan anticline) and syncline are the structural features observed in the Kintan Khola section and at the right side of the Kintan-Gumbun road section ().
Litho-stratigraphically, the rocks of the region was mapped under the Kuncha Formation whereas the Ulleri Augen Gneiss was mapped as a member within the Kuncha Formation.
Kuncha Formation
This formation consists of mainly chlorite-biotite grade grey phyllite/schist, interlayered with fine-grained metasandstone/quartzite and green metabasics (amphibolites). The metasandstone is monotonous, thickly bedded, mediumgrained, grey interparting with highly deformed phyllite. The rock type consisting of thin to thickly bedded, highly compact greenish grey, highly weathered and brownish grey metasandstone is well exposed around Karkigaon near Karkale, Kaule to Salme. Phyllite, another important rock type of the Kuncha Formation, is well exposed around Dhaibun-Satdobate area, however, most of the lower section of the Kuncha Formation exhibits soapy gritty phyllite with variable composition, color and thickness. The phyllite/schist contains mineral assemblage of quartz, plagioclase, biotite, muscovite, sericite, chlorite, ± chloritoid, ± garnet (Rai et al., 2008) . Zircon grains in the Kuncha Formation at theSyabru Besi area have inherited U-Pb ages of 1.8-2.6 Ga (Parrish and Hodges, 1996) .
Ulleri Augen Gneiss
The Ulleri Augen (Figs 2, 3a and 3b) is inter-bedded with the host rocks such as metasandstone and phyllite. From structural and textural point of view, various types of this gneiss like banded gneiss, mica gneiss and augen gneiss were observed in the field. The distribution of gneiss is not continuous rather there are several discrete pockets of the gneiss in patches form (Fig. 2) . Likewise, emplacement of the granitic intrusion shows both concordant and discordant relationships with host rocks. It extends from Garsyon in the north-west to Khodku-Siruchet in the south eastern part. These are distributed as patch forms in Bhalche, Salme, Kuri and Gorkan areas whereas they are continuous in the Chhyamthali and the Kodku-Siruchet areas. The major mineralogical assemblages of this gneiss are quartz, 
Morphology
Morphologically, the Ulleri Augen Gneiss possesses a huge mass of granitic emplacement at the upper part of the Kuncha Formation. The shape and size of the gneiss is not uniform throughout the region. It has multistoreyed blocks of the gneiss in some places whereas it also possesses interlayering and inter-fingering exposure in others of the study area.
Distribution
The distribution of the gneiss is not continuous throughout the study area. There are several discrete pocket of gneiss in patches form along Simle-Diyale foot trail. Similarly, such discrete bodies of gneiss were observed along the foot trail downward from the Ghran to the Trishuli Ganga Nadi. Additionally, the major distribution of the gneiss was observed along the Kintan-Gumbun road section (Fig. 7) where the augen gneissic texture was clearly noted with the transitional contacts with thin bedded metasandstone and phyllite. Similarly, the largest distribution of the gneiss was reported in JharlanChhapthali area. Furthermore, right bank of the Gasali Khola near the Sanyun-Darkha area consists predominantly of the Ulleri Augen Gneiss. The coarse-grained minerals were observed around the central part, whereas the fine-grained minerals were observed in the exocontacts. Near the core of the augen gneiss, plagioclase, biotite and muscovite. The well-developed augen shaped gneiss is observed along the Kintan-Gumbun road section.
Field relation with country rocks
The contact between the augen gneiss and metasedimentary succession is found to be transitional in some places and sharp in other places within the study area. In the KhodkuSiruchet and the Bhalche areas, the Ulleri Augen Gneiss is interlayered with monotonous succession of brownish grey, mediumbedded metasandstone (Fig. 4) . In this section, the intrusion has affected the country rocks. Along the Chhalkhun Khola near the Bhalche area, the Ulleri Augen Gneiss is well foliated with the thin bedded, brownish-grey phyllite (Fig. 5) . Similarly, in the Kimtan-Gumbun area, the gneiss is inter-layered with the metasandstone and phyllite (Fig. 6) . However, at the Jharlang area the lithological contact between the gneiss and host rock is represented by a shear zone which is mapped as the Jharlang shear zone in the present work.
In the study area, the granitic emplacement shows concordant relationship with the country rock in most of the places except in few places and outcrops. The foliation of augen gneiss is parallel to sub-parallel with the host succession. Such relation can be seen both in field and under the thin sections. 
Composition and texture
Some oriented samples were collected in the field for identification of the characteristics, deformational behavior and relationships of gneiss with country rocks. The microscopic study has been examined under the polarizing microscope. The major minerals are quartz, feldspar, muscovite, biotite, tourmaline, etc. Quartz grains exhibit subhedral to anhedral shape with intended contacts in most of the cases.
The sample of the Ulleri Augen Gneiss collected from the Chhalkhun Khola near Bhalche shows preferred orientation of minerals (Fig. 8) . The mineral composition of gneiss is visually estimated as quartz: 40%, plagioclase: 30%, muscovite: 20% and other: 10%. Grain size of different minerals varies from 0.85 mm to 0.05 mm. Quartz grains are found polygonized.
The sample of schist collected from the outcrop of the road section along Dhunche to Syaprubesi near the Chileme Hydropower under thin section shows well preferred orientation of minerals along the major foliation with the mineral composition of quartz: 30%, muscovite: 20%, biotite: 20%, plagioclase: 10% and garnet of 10%, ± chlorite, respectively (Fig. 9) . Garnet porphyroblast shows the inclusions of quartz aligned along the internal foliation which is across the direction of the major external foliation of the schist (Fig. 9) showing the evidence of poly-phase metamorphism.
Likewise, the sample of metasandstone (Fig. 10) belongs to the Kuncha Formation exposed near Bhalche area along the Bhalche-Nyuchet foot-trail. Under polarizing microscope quartz, 
DEFORMATION AND METAMORPSHIM
Rocks are highly deformed in the area. Deformation is indicated by the elongated grains of minerals as well as shear sense indicators. There is evidence of brittle shear zone as marked by mylonite with crushed and crumpled rock materials (Fig. 11) . Several outcrop scale folds and faults were also observed in the region. The asymmetric augen shows the topto-south sense of shear in the area. In some outcrops the S-C fabric developed augen gneiss shows the top-to-the south sense of shearing (Fig. 12) . feldspar, biotite, muscovite minerals are dominant minerals. The modal composition is quartz 65%, muscovite 15% and feldspar 10 %, respectively. Quartz grain size is 0.10-20 mm and the undulose extinction is moderate. The quartz and feldspar are subhedral to anhedral in shape whereas biotite and muscovite minerals are elongated along the foliation plane. Metamorphic events in study area are supported by the presence of metamorphic minerals such as chlorite, biotite and garnet, respectively. In the study area, the grade of metamorphism increases from south to north. In the southern part at BetrbatiDhaibun area, chlorite is found as a metamorphic index mineral and while moving to north biotite was observed in DhaibunDhunche and garnet was noted near the Syaprubesi area. It suggests that the study area possesses inverted gradient metamorphism (inverse metamorphism). In addition to this, the garnet at its rim shows the development of biotite and the formation of chlorite within the schist indicating the retrograde metamorphism. Garnet porphyroblast shows the inclusions of quartz aligned along the internal foliation which is across the direction of the major external foliation of the schist (Fig. 9) showing the evidence of poly-phase metamorphism.
Metamorphism along with deformation of the bandings of minerals show curve path of alignment was observed in the outcrop of gneiss in the Chyamthali area near the Jharlan pairo (Fig. 13) .
DISCUSSIONS
The study area comprises vast lithological distribution of the Kuncha Formation. According to the DMG, the study area lies in the Ranimatta Formation which comprises of mediumgrained, thin-to thick-bedded greyish black metasandstone, · From lithological and textural view point, the Ulleri Augen Gneiss appears in various forms like augen, banded, layered and sometimes more granitic, etc. in the region. There is great variation of mineral composition as well as fabric of the rock along the strike.
· The gneissic zone is highly influenced by tectonic events. Several inter-fingering of granitic veins or sills in some places make the host body very much altered. Both concordant and discordant relationship of gneiss with the host rocks is observed. In the eastern region the gneiss shows concordant relationship whereas in the western part it shows discordant relationship with the host rocks.
· The rocks of the region are highly deformed, sheared and metamorphosed. Shear sense indicators like asymmetric augen of quartz and feldspar and S-C fabric developed in the rocks show top-to-the south sense of shearing in the rocks. It can ultimately be linked with the movement of the Higher Himalayan crystalline rocks through the MCT over these Lesser Himalayan rocks.
· The grade of the metamorphism from southern to northern region of the study area is gradually increased from chlorite to garnet isograds approaching the MCT as the evidence of the inverted gradient. Retrograde metamorphism was recorded by the presence of biotite at the rims of garnet and the presence of the chlorite in the schist of the Kuncha Formation. The area is affected by poly-phase metamorphism. The adjacent rocks get assimilated and suffer from contact and regional metamorphism. The host rocks adjacent to gneissic body sometimes show pseudo-gneissic texture. Quartz-grain microstructures like the indented to suture contact among the grains indicates higher influence of temperature and pressure in the rocks.
· Based on the field relation and texture analysis, the evolution of the protolith of this Ulleri Augun Gneiss can be interpreted as a multi-story emplacement within the host rocks during and immediately after the sedimentation.
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We are grateful to Prof. Dr. Ram Bahadur Sah for his valuable suggestions throughout the study period. Our sincere gratitude goes to Prof. Dr. Lalu paudel for his support. We are immensely thankful to Amit Neupane, Sudarshon Sapkota, Harish Dangi and Gunanidhi Pokhrel (geologists) for their valuable help and suggestions in GIS analysis. Sincere thanks are extended to Depak Gautam, Purushottam Neupane, Ashis K.C., Kamal Kafle, Balram Bhandari, Lokmani Oli, Sanjeew psammatic phyllite and thick outcrop of well banded orthogneiss. The Ulleri Augen Gneiss is one of the major lithological distributions in the study area. It is extended laterally from the Khodku-Siruchet area in the eastern part of Rasuwa to the Jharlan-Chhyamthali area in the western part of the Nuwakot and the Dhading Districts. The Ulleri Augen Gneiss is felsic augen gneiss that was intruded in the Kuncha Formation. The augen gneiss consists of plagioclase as the larger grain and surrounded by the biotite and muscovite as the matrix revealing the perfect eye shape (augen structure). Banded gneiss consists of alternating bands of light and darker minerals. Quartz-grain microstructures show that the grain boundaries are tangential to sutures. However, the majority of the quartz grain show indented contact. It can also be explained as the pressure solution phenomenon. The maximum stress direction is indicated by north-south representing the present trend of the Himalayan collision.
There could be numerous geological and tectonic phenomenon involved in the formation of the Ulleri Augen Gneiss. Initially, the granitic material emplaced within the Kuncha Formation and solidified as felsic pluton for millions of years. The coarse-grained texture obtained in the field sample is the result of gradual cooling of the felsic magmatic materials. Due to several tectonic activities, the plutonic rock passed through many stages of metamorphism and deformation forming augen gneiss showing gneissic texture. The minerals present are potash-feldspar, quartz, biotite, muscovite and plagioclase. The country rock comprises the vast intermixed combination of monotonous succession of greenish grey medium to coarsegrained metasandstone and medium to fine grained, greenish psammatic phyllite. The emplacement of the granite intrusion has greater impact in the adjacent rocks. The most remarkable note is the field relation. Both the concordant and discordant relations were found in the present study. It shows the complex genesis of the magmatic pluton. In some places, the country rocks are assimilated. This can be seen in the field by observing xenoliths of host rocks. Eventually, the degree of grain size and minerals get pro-graded. The Ulleri Augen Gneiss can be correlated with the different augen gneiss distributed in the Nepal Himalaya. It can be correlated with the Melung Salleri Augen Gneiss or Phaplu Augen Gneiss of eastern Nepal whereas similar type of augen gneiss has been mapped in the Chainpur area of Far-Western Nepal.
Precise age determination by U-Pb dating of zircons from the Ulleri gneiss has been difficult because of the presence of zircon rims less than 10 micron meter in thickness inherited cores and multiple intrusive events (Celerier et al., 2009; Kohn et al., 2010; Martin et al., 2011) , dating the type location of the Ulleri Augen Gneiss and compiling the results from previous studies, determined that the Ulleri Augen Gneiss was crystallized at 1780 ±29 Ma an earlier lithologically similar felsic intrusion into the Kuncha Formation was dated at 1878±22 Ma. On the other hand, Le Fort and Rai (1999) obtained an age of 1.74 Ga by dating Rb-Sr isotopes for the Ulleri Augen Gneiss of west Nepal.
